Exploration of a group's properties is vital for better understanding about the group. Amongst other properties, the homological invariants including the nonabelian tensor square of a group can be explicated by showing that the group is polycyclic. In this paper, the polycyclic presentations of certain crystallographic groups with quaternion point group of order eight are shown to be consistent; which implies that these groups are polycyclic.
INTRODUCTION
In mathematical view, a crystallographic group is the description on the symmetrical pattern of a crystal. It is a symmetry group which has configuration in space. It is an extension of a free abelian group of finite rank by a finite point group. Research on homological invariants of a group has been increasing in number since it is related to the study of the properties of the group using mathematical approach. It includes the nonabelian tensor square ( GG  ), the exterior square ( GG  ), and the Schur multiplier (   MG) of a group. The nonabelian tensor square is requisite in determining the other properties of the group. The nonabelian tensor squares of all groups up to order 30 were computed (Brown et al., 1987) . In 1999, the nonabelian tensor squares of 2-generator 2-groups of class 2 were explicated (Kappe et al., 1999) while, in 2008, the homological invariants of all infinite two-generator groups of nilpotency class two were found (Mohd Ali et al., 1998) . Meanwhile, the homological invariants of the symmetric group of order six, 3 S were constructed (Ramachandran et al., 2008) . The nonabelian tensor square of groups of orders 8q where q is an odd prime had been computed . Moreover, Zainal et al. focused on the nonabelian tensor square and the Schur multiplier of some groups of odd prime power order . The crystallographic groups with cyclic point group of order two and its nonabelian tensor square was first explored by Masri (Masri, 2009 ) while later in 2014 it has been extended on finding other homological invariants of these groups (Mat Hassim et al., 2014) . Besides, the homological invariants of crystallographic groups with nonabelian point group, particularly dihedral group of order eight, have been determined Wan Mohd Fauzi et al., 2015) . Furthermore, the homological invariants of crystallographic groups with symmetric point group of order six are found (Tan et al., 2016) .
The groups being considered are taken from Crystallographic, Algorithms and Table (CARAT) package (CARAT, 2014) . By using the technique on computing the nonabelian tensor square of polycyclic groups (Blyth and Morse, 2009 ), these groups are transformed from matrix representation to polycyclic presentation before their homological invariants can be computed (Mohammad et al., 2016) . It is crucial to perform the consistency check for those polycyclic presentations so that we can proceed to find the homological invariants of the groups. Recently, the polycyclic presentations of the first crystallographic group with quaternion extension was verified to satisfy its consistency relations (Mohammad et al., 2015) . Therefore, in this research, the polycyclic presentations of second, third and fourth of torsion free crystallographic groups of dimension six with quaternion point group of order eight will be proved to be consistent.
SOME PRELIMINARIES
To find its homological invariants, we use the technique in (Blyth and Morse, 2009 ). The polycyclic presentations of these crystallographic groups are shown to be consistent. The following definitions are used throughout this research.
Definition 1: (Eick and Nickel, 2008 
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ij ee The consistency of the relations in G can be determined using the following consistency relations.
RESULTS AND DISCUSSION
Based on Definition 1 and Definition 2, the second, third and fourth polycyclic presentations for the crystallographic groups of dimension six with quaternion point group of order eight will be explicated. All of the groups are generated by 1 
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Then, the polycyclic presentation is consistent. 
By the polycyclic presentation of as given in (1) 
